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FIG. 3 
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FIG. 4A 



Protein ID 
(original ID) 



GenBank 
accession # 



Reference 



amajGFP (amFP486) 
dstrGFP (dsFP483) 
clavGFP (CFP484) 



AF1 68421 
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AF 168424 
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2 
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GFP 
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this paper 
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FIG. 4B 



Taxonomy 

Genus species (Class, Sub-class, Order) 



Anemonia majano (Anthozoa, Zoantharia, Actiniaria) 
Discosoma striata (Anthozoa, Zoantharia, Corallimorpharia) 
Clavularia sp. (Anthozoa, Alcyonaria, Alcyonacea) 



Aequorea victoria (Hydrozoa, , Hydroida) 

Condylactis gigantea (Anthozoa, Zoantharia, Actiniaria) 
Heteractis crispa (Anthozoa, Zoantharia, Actiniaria) 



Ptilosarcus sp. (Anthozoa, Alcyonaria, Pennatulacea) 
Renilla muelleri (Anthozoa, Alcyonaria, Pennatulacea) 
Zoanthus sp. (Anthozoa, Alcyonaria, Zoanthidea) 
Anemonia suicata (Anthozoa, Zoantharia, Actiniaria) 
Discosoma sp.3 (Anthozoa, Zoantharia, Corallimorpharia) 
Dendronephthya sp. (Anthozoa, Alcyonaria, Alcyonacea) 
Montastraea cavernosa (Anthozoa, Zoantharia, Scleractinia) 
Ricordea florida (Anthozoa, Zoantharia, Corallimorpharia) 
Scoiymia cubensis (Anthozoa, Zoantharia, Scleractinia) 
Scolymia cubensis (Anthozoa, Zoantharia, Scleractinia) 



Zoanthus sp. (Anthozoa, Zoantharia, Zoanthidea) 



Discosoma sp.1 (Anthozoa, Zoantharia, Corallimorpharia) 
Discosoma sp.2 (Anthozoa, Zoantharia, Corallimorpharia) 
Zoanthus sp.2 (Anthozoa, Zoantharia, Zoanthidea) 



Montastraea cavernosa (Anthozoa, Zoantharia, Scleractinia) 
Ricordea florida (Anthozoa, Zoantharia, Corallimorpharia) 



Anemonia sulcata (Anthozoa, Zoantharia, Actiniaria) 



Heteractis crispa (Anthozoa, Zoantharia, Actiniaria) 
Condylactis gigantea (Anthozoa, Zoantharia, Actiniaria) 
Condylactis passiflora (Anthozoa, Zoantharia, Actiniaria) 
Goniopora tenuidens (Anthozoa, Zoantharia, Scleractinia) 
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FIG. 4C 
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FIG. 4D 



Representative 
chromophore 
structure 
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FIG. 8 

Green fluorescent protein from Heteractis crispa hcriGFP 

in 20 30 40 50 60 

ATTTTGGACAGGTGTTCAACCAAGCAAATTTAAGAAGTCATCATCTTTATCTCAGTCAGG 

70 80 90 100 110 120 

AAAATGTGTTCTTACATCAAAGAAACCATGCAAAGTAAGGTTTACATGGAAGGAAAAGTT 
MCS Y I KETMQ S KV YMEGKV 

130 140 150 160 170 180 

AACGACCACAACTTCAAGTGCACTGCAGAAGGAAAAGGAGAACCATACAAAGGCTCACAA 
NDHNFKCTAEGKGEPYKGSQ 

190 200 210 220 230 240 

AGCCTGACGATCACCGTAACTGAAGGAGGTCCTCTGCCATTTGCCTTCGACATTCTTTCA 
S LTITVTEGGPLP FAFDILS 

250 260 270 280 290 300 

CACGCCTTTCGATATGGCAATAAGGTGTTCGCCAAGTACCCCAAAGATCATCCTGATTTT 
HAFRYGNKVFAKYPKDHPDF 

310 320 330 340 350 360 

TTTAAGCAGTCTCTTCCTGAAGGTTTTACTTGGGAAAGAGTAAGCAACTATGAGGACGGA 
FKQSLPEGFTWERVSNYEDG 

370 380 390 400 410 420 

GGAGTCCTTACCGTTAAACAAGAAACTAGTCTGGAGGGAGATTGCATTATTTGCAAAATT 

GVLTVKQETSLEGDCIICKI 

430 440 450 460 470 480 

AAAGCACATGGCACTAACTTCCCCGCAGATGGTCCGGTGATGCAAAAACGGACCAATGGA 
KAHGTNFPADGPVMQKRTNG 

490 500 510 520 530 540 

TGGGAGCCATCAACTGAAACGGTTATTCCACGGGGTGGAGGAATTCTGATGCGCGATGTG 
WEPSTETVIPRGGGIL MRDV 

550 560 570 580 590 600 

CCCGCACTGAAGCTGCTTGGTAACAAAGGACATCTTCTCTGCGTCATGGAAACAACTTAC 
PALKLLGNKGHLLCVMETTY 



610 620 



630 640 650 660 



AAGTCAAAAAAAAAAGGTGAACCTGCCAAACCGCACTTTCATCATTTGAGAATGGAGAAG 
KSKKKGEPAKPHFHHLRMEK 

670 680 690 700 710 720 

GATAGTGTTAGTGACGATGAGAAGACC^TTGAGCAGCACGAGAATGTGAGGGCAAGCTAC 
DSVSDDEKTIEQHENVRASY 

730 740 750 760 770 780 

TTCAATGATAGTGGAAAATGATCATTTCCTTATTGATTTCAATGTTAGGGCATTCAGTTT 

F N D S G K * 

790 800 810 820 830 840 

CCAAATTTTCTTAGACACAGTCTTTTCCTTTAGCTTCGTAGCCTACTTACCCATGTTTTG 

850 860 
TTGAAGTCAATAAATAGCTAAGCACTAC (SEQ ID NOS : 01 & 02) 



v-^jjied from 11757356 on 10/25/^.^^^ 



FIG. 9 



Green fluorescent protein from Dendronephthya sp. dendGFP 

10 20 30 40 50 60 

5 1 CATATCGAGAAAGTTGTGAAACCAAATTCTTACTCTACTTTTACTACCATGAATCTGATT 

M N L I 

70 80 90 100 110 120 

AAAGAAGATATGAGGGTTAAGGTGCATATGGAAGGGAATGTAAACGGGCATGCTTTTGTG 
KEDMRVKVHMEGNVNGHAFV 

130 140 150 160 170 180 

ATTGAAGGGGAAGGAAAAGGAAGGCCCTACGAAGGGACACAGACCTTGAACCTGACAGTG 
I EGEGKGRPYEGTQTLNLTV 

190 200 210 220 230 240 

AAAGAAGGCGCGCCTCTCCCATTTTCTTACGACATCTTGACAACAGCATTGCACTACGGA 
KEGAPLPFSYDILTTALHYG 

250 260 270 280 290 300 

AACAGAGTATTCACTGAATACCCAGCAGATATCACGGATTATTTCAAGCAATCATTTCCT 
NRVFTEYPAD ITDYFKQSFP 

310 320 330 340 350 360 

GAAGGATATTCCTGGGAAAGAACCATGACTTATGAAGACAAGGGCATTTGTACCATCAGA 
EGY SWERTMTYEDKG I CTIR 

370 380 390 400 410 420 

AGCGACATAAGCTTGGAAGGTGACTGCTTTTTCCAAAACATTCGTTTTAATGGGATGAAC 
SDISLEGDCFFQNIRFNGMN 

430 440 450 460 470 480 

TTTCCCCCAAATGGTCCAGTTATGCAGAAGAAAACTTTGAAGTGGGAACCATCCACAGAG 
FPPNGPVMQKKTLKWE PSTE 

490 500 510 520 530 540 

AAGCTGCACGTGCGTGATGGGTTGCTTGTCGGTAATATTAACATGGCTCTGCTGCTTGAA 
KLHVRDGLLVGNINMALLLE 

550 560 570 580 590 600 

GGAGGTGGACATTACCTGTGTGACTTCAAAACTACTTACAAAGCGAAGAAGGTTGTTCAG 
GGGHYLCD FKTTYKAKKVVQ 

610 62 0 630 64 0 650 660 

TTGCCAGATTATCATTTTGTGGACCATCGCATTGAGATCTTGAGTAATGACAGCGATTAC 
LPDYHFVDHRIE I LSNDSDY 

670 680 690 700 710 720 

AACAAAGTGAAGCTGTACGAGCATGGGGTTGCTCGCTATTCTCCGTTGCCCAAGTCAGGC 
NKVKLYEHGVARYS PL PKSG 

730 740 750 760 770 780 

CTGGTAGAGGTTCAAGGGAAAGCCATAATGACTGCATAGATAAACATGTAGTGAAGACCA 
LVEVQGKA I M T A * 

790 800 810 820 830 840 

CATACTCGGGATTAGAGTTTAGGGATTGGTAGTTGTGGTAGATTCTAGCCTACAAATTTT 

TTGGG 3 ? (SEQ ID NO: 03 & 04) 
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FIG. 10 

Red fluorescent protein from Zoanthus sp. zoanRFP 

10 20 30 40 50 60 

GAGTTGAGTTCTCGACTTCAGTTGTATCACTTTTGACGTATCAAGTGATCTATTCTCAAC 

70 80 90 100 HO 120 

ATGGCCCATTCAAAGCACGGACTAACAGATGACATGACAATGCATTTCCGTATGGAAGGG 
MAHS KHGLTDDMTMH FRMEG 

130 140 150 160 170 180 

TGCGTCGATGGACATAAGTTTGTAATCGAGGGCAACGGCAATGGAAATCCTTTCAAAGGG 
CVD GHKFVIEGNGNGNPFKG 

190 200 210 220 230 240 

AAACAGTTTATTAATCTGTGTGTGATTGAAGGAGGACCACTGCCATTCTCCGAAGACATA 
KQFINLCVIEGGPLPFSEDI 

250 260 270 280 290 300 

TTGTCTGCTGCGTTTGACTACGGAAACAGGCTCTTCACTGAATATCCTGAAGGCATAGTT 
LSAAFDYGNRLFTEYPEGIV 

310 320 330 340 350 360 

GACTATTTCAAGAACTCGTGTCCTGCTGGATATACGTGGCACAGGTCTTTTCGCTTTGAA 
DYFKNSCPAGYTWHRSFRFE 

370 380 390 400 410 420 

GATGGAGCAGTTTGCATATGCAGTGCAGATATAACAGTAAATGTTAGGGAAAACTGCATT 

DGAVCICSADITVNVRENCI 

430 440 450 460 470 480 

TATCATGAGTCCACGTTTTATGGAGTGAACTTTCCTGCTGATGGACCTGTGATGAAAAAG 
YHESTFYGVNFPADGPVMKK 

490 500 510 520 530 540 

ATGACAACTAATTGGGAACCGTCCTGCGAGAAAATCATACCAATAAATAGTCAGAAGATA 
MTTNWEPSCEKIIPINSQ KI 

550 560 570 580 590 600 

TTAAAAGGGGATGTCTCCATGTACCTCCTTCTGAAGGATGGTGGGCGTTACCGCTGCCAG 
LKGDVSMYLLLKDGGRYRCQ 

610 620 630 640 650 660 

TTTGACACAATTTACAAAGCAAAGACTGAGCCAAAAGAAATGCCGGACTGGCACTTCATC 
FDTIYKAKTE PKEMPDWHFI 

670 680 690 700 710 720 

CAGCATAAGCTCAACCGTGAAGACCGCAGCGATGCTAAGAATCAGAAATGGCAACTGATA 
QHKLNREDRSDAKNQKWQLI 

730 740 750 760 770 780 

GAACATGCTATTGCATCCCGATCTGCTTTACCCTGATAACAAAGGAGTTGCTATTGCATG 

EHAIASRSALP* 

790 800 810 820 830 840 

TGCATGCCTATTACGCTGATAAAAATGTAGTTTTAACATGCAATTGTATGTGCATGCACA 

850 

TTACCCTGATA (SEQ ID NOS:05 & 0 6) 



FIG. 11 

Green fluorescent protein from Scolymia cubensis scubGFPl (AY037767) 

10 20 30 40 50 60 

5 » TGTGACATTCAGTCATATAGGAGCCTCTATCGGAGCTGAGGTCCCATTCACCGTTGTGAT 
70 80 90 100 110 120 

TTGGACGGGAGCAGATCGAGAACAACMAGGGCTGTACGAGTCTGATAATTTACTTTACAT 
130 140 150 160 170 180 

CTACCAACATGCAGCGTGCTGGGATGAAGGTTAAGGAACATATGAAGATCAAACTGCGTA 
MQRAGMKVKEHMK I KLRM 

190 200 210 220 230 240 

TGGGAGGTACTGTAAACGGAAAGCATTTCGCGGTTAATGGGACAGGAGACGGCTACCCTT 
GGTVJSTGKHFAVNGTGDGYPY 

250 260 270 280 290 300 

ATCAGGGAAAACAGATTTTGAAACTTATCGTCGAAGGCAGCGAACCTCTGCCTTTCGCTT 
QGKQILKLIVEGSEPLPFAF 

310 320 330 340 350 360 

T TGATAT CTTGT CAGCAGCATTCCAGT ATGGCAACAGGGCATT CACCGAATAC CCAACAG 
DILSAAFQYGNRAFTEYPTE 

370 380 390 400 410 420 

AGATAGCAGACTATTTCAAGCAGTCGTTTGAGTTTGGCGAGGGGTTCTCCTGGGAACGAA 
IADYFKQSFEFGEGFSWERS 

430 440 450 460 470 480 

GTTTCACTTT CGAAGATGGGGCCATTTGCGTCGC CACCAACGATATAACGATGGTTGGTG 
FTFEDGAICVATNDITMVGG 

490 500 510 520 530 540 

GTGAGTTTCAGTATGATATT CGATTTGATGGT CTGAACTT CC CTGAAGATGGTC CAGTGA 
EFQYDIRFDGLNFPEDGPVM 

550 560 570 580 590 600 

TGCAAAAGAAAACCGTAAAATGGGAGCCATCCACTGAGATAATGTATATGCAAAATGGAG 
QKKTVKWEPSTEIMYMQNGV 

610 620 630 640 650 660 

TGCTGAAGGGTGAGGTTAACATGGCTCTGTTGCTTCAAGACAAAAGCCATTACCGTTGCG 
LKGEVNMALLLQDKSHYRCD 

670 680 690 700 710 720 

ACCTCAAAACTACTTACAAAGCTAAGAATAATGTGCCGCATCCTCCAGGCTACCACTATG 
LKTTYKAKNNVPHP PGYHYV 

730 740 750 760 770 780 

TGGATCACTGCATTGAAATACTCGAAGAACGTAAGGATCACGTTAAGCTGCGGGAGCATG 
DHCIEILEERKDHVKLREHA 

790 800 810 820 830 840 

CTAAAGCTCGTTCTAGCCTGTCACCTACCAGTGCAAAAGAACGAAAGGCTTAGGTGATAG 
KARS SLS PTSAKERKA* 

850 860 870 880 890 900 

TCAAAAAGACAACAAGACGAAAATGAAAGGTGTTCATTGTTAGAATTTGATATTTTCGAT 
910 92 0 93 0 940 950 960 

TCAATGATTCGTTAAGGGATTTGCTAGAGGCTAGCTAACAGGTTAACATCATAAGGATAG 
970 980 990 10 00 1010 1020 

AGATTYCGTTGCGGAGTTAGAACCTTWATATTTTCCGAATTCCAMCTAGAGTCGTTGAGA 
103 0 104 0 105 0 10 60 1070 1080 

AATTTATTAGAGACTAGCTTTAGAGTTACTTTTGTGGAAAAAAAGGTTTCCATTTTTTGC 
1090 1100 1110 1120 1130 1140 

GTTATTACAGCATTTAAAGCATAGGAATAGAGATTCGGTTATGGAAAATAACAGTAGGAA 

1150 1160 1170 

AATACGTTGTGAAAATAAACTTGTTGTCGAAAAAAAAA 3 » 

(SEQ ID NOS:07&08) 
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FIG. 12 



Green fluorescent protein from Scolymia cubensis scubGFP2 (AY037771) 

m on 30 40 50 60 

5 - OCTGOTGATTTGGACGAGafiC^ 
CTTTACATCTAACAACATGCAATCT^ 

GATCACACTGCGTATGGACGG 
AGATGGCAACCCTTATGGTGGAATACAGAG 

TCTGCCTTTTGCTTTTC 

cgaatacSaaa^gagaS?^ 

or»n -*an 390 400 410 420 

tacctgggaRcgaagi^ 
aaagatggttggcgatgagt 
a gatggtg%yatgc^ 

ccattacSgatgtgact?^^ 



GCTTCCAGACTACCACTATGTGGATCACTGTA 

„ - „ An 750 760 770 780 

CGTTAAGCTGCAGGAGTATGCT^ 

GTAAAGGCTTAGGCGATAGTCAAGACGACAACGAGAAGA 3 ■ 



(SEQ ID NO:09 & 10) 



^ ^;^;|B:P from 11757356 on 



FIG. 13 

Red fluorescent protein from Ricordea florida rfloRFP (AY037773) 

„ . on 30 40 50 60 

5 ■ TGTGAAAgSaACATTTTACT^^ 



an 90 100 HO 120 

AAATCAAGCTTACATTGGTGGGCOT 



gaaaac^caaaccctat|ag^^ 



140 150 160 170 180 

JGAGGGATCGC? ' 
KGKPYEGSQ 

0ftn oin 220 230 240 

GATATTCCTGGCAAAGGAC<^TGAGTTTTGAAGACGGAGGCGTTT^ 
ATATCAGGGTGGATGGCGACACTTTC^ATTATGACAT^CACTTt^TGGGA 

^L^N^G^^'^^'^^^Q*^^*^^^^^^^'^^^^^^^^^^^*^^^^ 
TGTTTCAATGTGATGGATTGCTGAGGGpTGATGTTGCC^ 

GCGGCCATTACCGATGT^CTTTA^AACTATTTATW^^CMGAAGAATGTCAA^TGC 

CAGGTTACCATTTTGTGGACCACTGCATTGAGATAACGAGT 

GYHFVDHC-L^- 1 - o v s£ 

tc^ttgaISgtacgag^^^ 

caaaggcataaagccaaacaacccaagaggacaacaagacatttaatcaa^ 

K A * 



790 800 
CTTGGTTAGAGTT 

(SEQ ID NO: 11 & 12) 



TGTATTTTTGGTTAGAGTTGAAAAAAA 3 1 
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FIG. 14 

Green fluorescent protein from Ricordea florida rfloGFP (AY037772) 

10 20 30 40 50 60 

5 ' AGTCACCTCGGTGTTTTTAGGACAGGAAGGATCACGAGCAAGAGAAGAACTGTGAAAGTT 
70 80 90 100 110 120 

AACACTTTACTCTACTTCTACCAGCATGAGTGCACTCAAAGAGGAAATGAAAATCAAGCT 

MSALKEEMKIKL 

130 140 150 160 170 180 

TAAAATGGTGGGCGTTGTTAACGGGCAGTCATTTCAGATCGATGGGGAAGGAAAAGGCAA 
KMVGVVNGQSFQ I DGEGKGK 

190 200 210 220 230 240 

ACCTTACGAGGGATCACAGAAATTAACCCTTGAAGTGGTGGAAGGAGGGCCTCTGCTCTT 
PYEGSQKLTLEVVEGGPLLF 

250 260 270 280 290 300 

CTCTTATGATATCCTGACAACGATATTTCAGTATGGCAACAGGGCATTCGTGAACTACCC 
SYDILTTI FQYGNRAFVNYP 

310 320 330 340 350 360 

AAAGGACATACCAGATATTTTCAAGCAGACCTGCTCTGGTCCTGATGGTGGATTTTCCTG 
KDIPDIFKQTCSGPDGGFSW 

370 380 390 400 410 42 0 

GCAAAGGACCATGACTTATGAAGACGGAGGGGTTTGCACTGCTTCAAACCACATCAGCGT 
QRTMTYEDGGVCTASNHI SV 

430 440 450 460 470 480 

GGACGGCGACACTTTTTATTATGTGATAAGATTTAATGGAGAGAATTTTCCTCCAAATGG 
DGDTFYYVIRFNGENFPPNG 

490 500 510 520 530 540 

TCCAGTAATGCAGAAAAGAACAGTGAAATGGGAGCCATCCACTGAGATAATGTTTGAACG 
PVMQKRTVKWEPS TE IMFER 

550 560 570 580 590 600 

TGATGGATTGCTGAGGGGTGACATTGCCATGTCTCTGTTGCTGAAAGGAGGCGGCCATTA 
DGLLRGDIAMSLLLKGGGHY 

610 620 630 640 650 660 

C CGATGT GACTTTAAAACTATTTATAC AC CC AAGAGGAAGGT CAACATGCCAGGTTACCA 
RCDFKTI YTPKRKVNMPGYH 

670 680 690 700 710 720 

TTTTGTGGACCACTGCATTGAGATACAGAAGCACGACAAGGATTACAACATGGCTGTGCT 
FVDHC I E I QKHDKDYNMAVL 

730 740 750 760 770 780 

CTCTGAGGATGCTGTAGCCCACAACTCTCCTCTGGAGAAAAAAAGCCAAGCAAAGGCGTA 
S EDAVAHNS PLEKKS QAKA* 

790 

AAGCCAAACAACCTAA 3 1 
(SEQ ID NO:13&14) 
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FIG. 15 

Red fluorescent protein from Montastraea cavernosa mcavRFP (AY037770) 

10 20 30 40 50 60 

5 ■ ACGCAGGGATTCACCCTGGTGATTTGGAAGAGAGCAGACCGAGAACAACAAGAGCTGTAT 
70 80 90 100 110 120 

AAGGCTGATATCTTACTTTACGTCTACCATCATGAGTGTGATTAAATCAGTCATGAAGAT 
RLISYFTSTIMSVIKSVMKI 

130 140 150 160 170 180 

CAAGCTGCGTATGGAAGGCAGTGTAAACGGGCACAACTTCGTAATTGTTGGAGAAGGAGA 
KLRMEGSVNGHNFVIVGEGE 

190 200 210 220 230 240 

AGGCAAGCCTTATGAGGGAACACAGAGTATGGACCTTACAGTCAAAGAAGGCGCACCTCT 
GKPYEGTQSMDLTVKEGAPL 

250 260 270 280 290 300 

GCCTTTCGCCTACGATATCATGACAACAGTATTCCATTACGGCAATAGGGTATTCGCAAA 
PFAYDIMTTVFHYGNRVFAK 

310 320 330 340 350 360 

ATACCCAAAACATATCCCAGACTATTTCAAGCAGATGTTTCCTGAGGAGTATTCCTGGGA 
YPKHIPDYFKQMFPEEYSWE 

370 380 390 400 410 420 

ACGAAGCATGAATTTCGAAGGCGGGGGCATTTGCACCGCCAGGAACGAGATAACAATGGA 
RSMNFEGGG I CTARNE ITME 

430 44 0 450 460 470 480 

AGGCGACTGTTTTTTCAATAAAGTTCGATTTGATGGTGTGAACTTCCCCCCCAATGGTCC 
G DCFFNKVRFDGVNFP PNGP 

490 500 510 520 530 540 

AGTCATGCAGAAGAAGACGCTGAAATGGGAGCCATCCACTGAAAAAATGTATGTGCGTGA 
VMQKKTLKWEPSTEKMYVRD 

550 560 570 580 590 600 

TGGAGTGCTGACGGGTGATATCAACATGGCTTTGTTGCTTGAAGGAGGTGGCCATTACCG 
GVLTGD INMALLLEGGGHYR 

610 620 630 640 650 660 

ATGTGACTTCAGAACTACTTACAGAGCTAAGAAGAAGGGTGTCAAGTTACCAGATTATCA 
CDFRTTYRAKKKGVKL PDYH 

670 680 690 700 710 720 

CTTTGAGGATCACTCCATTGAGATTTTGCGCCATGACAAAGAATACACTGAGGTTAAGCT 
FEDHSIEILRHDKEYTEVKL 

730 740 750 760 770 780 

GTATGAGCATGCCGAAGCTCATTCTGGGCTGCCGAGGGTGGCAAAGTAAAGGCTTAACGA 
YEHAEAHS GLPRVAK* 

790 

AAAGCCAAGACCACA 3 ' 
(SEQ ID NO:15 & 16) 
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FIG. 16 



Green fluorescent protein from Montastraea cavernosa mcavGFP (AY037769) 

10 20 30 40 50 60 

5 1 ATT CGC CCTGGTGATTTGGAAGAGAGC AGATCGAGAACAAC AAGAGCTGTAAGGTTGATA 
70 80 90 100 110 120 

TCTTACTTACGTCTACCATCATGACAAGTGTTGCACAGGAAAAGGGTGTGATTAAACCAG 

MTSVAQEKGVIKPD 

130 14 0 150 160 17 0 180 

ACATGAAGATGAAGCTGCGTATGGAAGGTGCTGTAAACGGGCACAAGTTCGTGGTTGAAG 
MKMKLRMEGAVNGHKFVVEG 

190 200 210 220 230 240 

GAGATGGAAAAGGGAAGCCTTTCGACGGAACACAGACTATGGACCTTACAGTCATAGAAG 
DGKGKPFDGTQTMDLTVI EG 

250 260 270 280 290 300 

GCGCACCATTGCCTTTCGCTTACGATATCTTGACAACAGTATTCGATTACGGCAACAGGG 
APLP FAYD I LTTVFDYGNRV 

310 320 330 340 350 3 60 

TATTCGCCAAATACCCAGAAGACATAGCAGATTATTTCAAGCAGACGTTTCCTGAGGGGT 
FAKYPEDIADYFKQTF PEGY 

370 380 390 400 410 420 

ACTTCTGGGAACGAAGCATGACATACGAAGACCAGGGCATTTGCATCGCCACAAACGACA 
FWERSMTYEDQGICIATNDI 

430 44 0 450 460 470 480 

TAAGAATGATGGAAGGCGTCGACGACTGTTTTGCCTATAAAATTCGATTTGATGGTGTGA 
TMMEGVDDCFAYKIRFDGVN 

490 500 510 520 530 540 

ACTTTCCTGCCAATGGTCCAGTTATGCAGAGGAAGACGCTGAAATGGGAGCCATCCACTG 
FPANGPVMQRKTLKWEPSTE 

550 560 570 580 590 600 

AGATAATGTATGCGCGTGATGGAGTGCTGAAGGGTGATGTTAACATGGCTCTGTTGCTTG 
IMYARDGVL KGDVNMALLLE 

610 62 0 630 64 0 650 660 

AAGGAGGTGGCCATTACCGATGTGACTTCAAAACTACTTACAAAGCTAAGAAGGTTGTCC 
GGGHYRCDF KTTYKAKKVVR 

670 680 690 700 710 720 

GGTTGCCAGACTATCACTTTGTGGACCATCGCATTGAGATTGTGAGCCACGACAAAGATT 
LPDYHFVDHRIE IVSHDKDY 

730 74 0 750 760 770 780 

ACAACAAGGTTAAGCTGCACGAGCATGCCGAAGCTCGTCATGGACTGTCAAGGAAGGCCA 
NKVKLHEHAEARHGLS RKAK 

790 800 810 820 830^ 840 



850 860 870 880 890 900 

AATTTGAAGGCATTTACTCGGAATTAGTATTTGATACTTTCGATTCAAGGATTTGTTCCG 

910 920 930 940 950 960 

GGATTTGTTAGAGACTAGCTCTAGAGTTGTATTTTGTGAAAAAAGATAGTTTCCAGTTTT 

970 980 990 1000 1010 1020 

TGCGGGATTACAGCATGGGGATAGACTTTTTAAACTCAGTTGTGGTCAAATGCAAGTAAG 

1030 1040 1050 1060 

AAAACTGTAGTGAGAATAAACTTGTTATCGAAGCCGAAAAAAAAAA 3 • 

(SEQ ID NOS: 17 & 18) 
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FIG. 17 

Green fluorescent protein from Condylactis gigantea cgigGFP (AY037776) 

10 20 30 40 50 60 

5 ' ACAGCTGTTCATCCACGCTCATTCA^ 

M Y 

70 80 90 100 110 120 

ATCCTTGGATCAAGGAAACCATGCGCAGTAAGGTTTACATGGAAGGAGATGTTAACAACC 
P W I KETMRS KVYMEGDVNNH 

13 0 140 15 0 160 170 180 

ACGCCTTCAAGTGCACTGCAGTAGGAGAAGGAAAACCATACAAAGGCTCACAAGACCTGA 
AFKCTAVGEGKPYK GSQDLT 

190 200 210 220 230 240 

CGATTACCGTCACTGAAGGAGGTCCTCTGCCATTTGCTTTCGACATTCTTTCACACGCCT 
ITVTEGGPL PFAFDILSHAF 

250 260 270 280 290 300 

TTCAGTATGGCAACAAGGTGTTCACCGATTACCCCGACGATATTCCTGATTTCTTTAAGC 
QYGNKVFTDYPDDI PDFFKQ 

310 320 330 340 350 360 

AGTCT CT CT CGGATGGTTTT ACTTGGAGAAGAGT AAGC ACS T ATGACGATGGAGGAGTCC 
SLSDGFTWRRVSTYDDGGVL 

370 380 390 400 410 420 

TCACAGTTACCCAAGACACTAGTCTGAAGGGAGATTGCATTATTTGCAACATTAAAGTCC 
TVTQDTSLKGDCI ICNIKVH 

430 440 450 460 470 480 

ATGGCACTAACTTCCCCGAAAATGGTCCGGTGATGCAAAACAAGACCGATGGATGGGAGC 
GTNFPENGPVMQNKTDGWEP 

490 5 00 510 520 53 0 540 

CATCCAGCACTGAAACGGTTATTCCACAAGATGGAGGAATTGTTGCTGCGCGATCACCCG 
SSTETVI PQDGGIVAARSPA 

550 5 60 570 580 590 600 

CACTAAGGCTGCGTGATAAAGGTCATCTTATCTGCCACATGGAAACAACTTACAAGCCAA 
LRLRDKGHL ICHMETTYKPN 

610 620 630 640 650 660 

ACAAAGAGGTGAAGCTGCCAGAACTCCACTTTCATCATTTGCGAATGGAAAAGCTGAGTG 
KEVKLPELHFHHLRMEKLSV 

670 680 690 700 710 720 

TTAGTGACGATGGGAAGACCATTAAGCAGCACGAGTATGTGGTGGCTAGCTACTCCAAAG 
SDDGKTIKQHEYVVASYSKV 

730 740 750 760 770 780 

TGCCTTCGAAGATAGGACGTCAATGATCATTTCCCTTATTAAATATCAATGATGTGGCTT 
PSKIGRQ* 

790 800 810 820 830 840 

TCAATTTTCCAAAATTTTGTTAAGACATAGGTCTTTTGGATTTTTGGTAACCCCAACCTT 

850 860 870 880 890 

AATTCCCAATAATTTTTGTTGGAAAGTCAAATAAAACCAGCCTTCCCTGGGCCTTTAA 3 r 

(SEQ ID NOS: 19 & 20) 
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FIG. 18 

Green fluorescent protein from Agaricia fragilis afraGFP (AY037765) 

10 20 30 40 50 60 

5 ' CAAGGAAGCCAAATCTTTTACCAGAGATCTCGCGTGAAAGCAACCTATGAGTGATGGCGA 

MAI 

70 80 90 100 110 120 

TTTCTACTCTAAAGAACGTCATCATCATCGTTATTATATACTCCTGCAGCACTTGTGCTG 
STLKNVI I IVI IYSCSTCAV 

130 140 150 160 170 180 

TTTGGTCGAATTCAAACTCTGAATCCTCTTTCACTAATGGGATTGCAGAGGAAATGAAGA 
WSNSNSESSFTNGIAEEMKT 

190 2 00 210 220 230 240 

CTAGGGTACATTTGGAGGGTACTGTTAACGGGCACTCCTTTACAATTAAAGGCGAAGGAA 
RVHLEGTVNGHSFTIKGEGR 

250 260 270 280 290 300 

GAGGCTACCCTTACAAAGGAGAACAGTTTATGAGCCTTGAGGTCGTCAATGGTGCTCCTC 
GYPYKGEQFMS LEVVNGAPL 

310 320 330 340 350 360 

TGCCGTTCTCTTTTGATATCTTGACACCAGCATTTATGTATGGCAACAGAGTGTTCACCA 
PFSFDI LTPAFMYG NRVFTK 

370 380 390 400 410 420 

AGTAC CC AC CAAACAT AC CAGACTATTTCAAGCAGACGTTTCCTGAAGGGT ATCACTGGG 
YPPNIPDYFKQTFPEGYHWE 

43 0 44 0 450 460 470 480 

AAAGAAACATTCCCTTTGAAGATCAGGCCGCGTGCACGGTAACCAGCCACATAAGATTGG 
RNI PFEDQAACTVTSHI RLE 

490 500 510 520 530 540 

AAGAGGAAGAGAGGCGTTTTGTAAATAACGTCAGATTTCACTGTGTGAACTTTCCCCCTA 
EEERRFVNNVRFHCVNFPPN 

550 560 570 580 590 600 

ATGGTCCAGTCATGCAGAGGAGGATACTGAAATGGGAGCCATCCACTGAGAACATTTATC 
GPVMQRRILKWEPSTENIYP 

610 620 630 640 650 660 

CGCGTGATGGGTTTCTGGAGGGCCATGTTGATATGACTCTTCGGGTTGAAGGAGGTGGCT 
RDGFLEGHVDMTLRVEGGGY 

67 0 6 80 690 7 00 710 72 0 

ATTACCGAGCTGAGTTCAAAAGTACTTACAAAGGGAAGACCCCAGTCCGCGACATGCCAG 
YRAEFKSTYKGKTPVRDMPD 

73 0 740 750 760 770 780 

ACTTTCACTTCATAGACCACCGCATTGAGATTACGGAGCATGACGAAGACTACACCAATG 
FHF I DH R I E IT EHDEDYTNV 

790 800 810 820 830 840 

TTGAGCTGCATGACGTATCCTGGGCTCGTTACTCTATGCTGCCGACTATGTAAGCGGAAA 
ELHDVSWARYSMLPTM 

850 860 870 880 890 900 

AGGCAAGGCAACAAGACGCAAAACCGCCCTGTTTGTCTCTTTTCATAAGAGATTTGACAA 

910 920 93 0 940 950 960 

C CGTGGTTCTTTGC CATTTAATTTGAATT AGTTTAAATTAAATCTTTGGGATTGATGT AG 

970 980 990 1000 1010 1020 

ACGCTTTGGTTGCTAAGTAAGAAAACATTTGTGATTATTAAATTTGTTGCCTGAAGCAAA 

1030 
AAAAAAAAAA 3 ' 

(SEQ ID NOS:21 & 22) 

Copied from 11757356 on 10/25 /200||||H; 



FIG. 19 

Green fluorescent protein from Ricordea florida rfloGFP2 (AY037774) 

10 20 30 40 50 60 

5 ' AGCCACTTCGGTGTCTTGTCGAGAGGAAGGATCACGAACAAGAGAAGAGCTGTAAAAGTT 
70 80 90 100 110 120 

AAAATTTTACTTTACTTCTTCCAGCATGAATGCACTTCAAGAGGAAATGAAAATCAAGCT 

MNALQEEMKI KL 

13 0 140 150 160 170 180 

TACAATGGTGGGC GTTGTTAACGGG CAGT CATTTAAGATCGATGGGAAAGGAAAAGGGAA 
TMVGVVNGQS FKIDGKGKGK 

190 200 210 220 230 240 

ACCTTACGAGGGATCACAGGAATTGACCCTTAAAGTGGTGGAAGGCGGGCCTCTGCTCTT 
PYEGSQELTLKVVEGGPLLF 

250 260 270 280 290 300 

CTCTTATGATATCCTGACAACGATATTTCAGTATGGCAACAGGGCATTCGTGAACTACCC 
S YDILT T I FQYGNRAFVNYP 

310 320 330 340 350 360 

AAAGGACATACCAGATATTTTCAAGCAAACGTGTTCTGGTCTTGATGGCGGATATTCGTG 
KDIPDI FKQTCSGLDGGYSW 

370 380 390 4 00 410 42 0 

GCAAAGGACCATGACTTATGAGGACGGAGGGGTTTGTACTGCTACAAGCAACGTCAGCGT 
QRTMTYEDGGVCTATSNVSV 

43 0 440 450 4 60 470 480 

GGTCGGCGACACTTTCAATTATGAAATTCACTTTATGGGGGCGAATTTTCCTCCAAATGG 
VGDTFNYEIHFMGANFPPNG 

490 500 510 520 530 540 

T C CRGTGATGCAGAAAAGAACAGTGAAGTGGGAGC C CT CC ACTGAGATAATGTTTGAACG 
PVMQKRTVKWEPSTEIMFER 

550 560 570 580 590 600 

TGATGGATTGCTGAGGGGTGATGTTCCCATGTCTCTGTTGCTGAAAGGAGGCGACCATTA 
DGLLRGDVPMSLLLKGGDHY 

610 620 630 640 650 660 

CCGATGTGACT TT AAAACTATTTATAAAC CCAACAAGAAGGT CAAGCTGCCAGGTTACCA 
RCDFKTIYKPNKKVKLPGYH 

670 680 690 700 710 720 

TTTTGTGGACCACTGCATTGAGATAAAGAGTCAAGAGAATGATTACAACATGGTTGCGCT 
FVDHCI E I KSQENDYNMVAL 

730 740 750 760 770 780 

CTTTGAGGATG CTGTAGCACACTACTCTC CT CTGGAGAAAAAGAGCCAGGCAAAGGCGTA 
FEDAVAHYSPLEKKSQAKA* 

790 800 810 820 830 840 

AATCCAAACAACCTAAGAAGACGACAAGGCATTCAATCTAATCGCATGTTTGAATTTTTG 
850 860 870 880 890 900 

GTTAGGAATGTGTTGGGTCAGACTAGGTCTAGAACGTTTCATTTTGGCTGGATTTGTTTT 
910 920 930 940 950 960 

ACTCAGTTATAGACAAGAAAAAAATCTTAAATGACTTGGGTTGGATTTAGCTTTCGGCAC 
970 980 990 1000 1010 1020 



AATC 3 ' 

(SEQ ID NOS: 23 Sc 24) 
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FIG. 20 

Green fluorescent protein from Montastraea cavernosa mcavGFP2 (AY037768) 

10 20 30 40 50 60 

5 ■ AGAGCTGTAGGGTGATATCTTACTTACGTCTACCATCATGACCAGTGTTGCACAGGAAAA 

MTSVAQEK 

70 80 90 100 110 120 

GGGTGTGATTAAACCAGACATGAAGATGAAGCTGCGTATGGAAGGTGCTGTAAACGGGCA 
GVIKPDMKMKLRMEGAVNGH 

13 0 14 0 150 160 170 180 

CAAGTT CGTGATTGAAGGAGATGGAAAAGGGAAGC CTTT CGACGGAACACAGAC TATGGA 
KFVIEGDGKGKPFDGTQTMD 

190 200 210 220 230 240 

CCTTACAGTCATAGAAGGCGCACCATTG CCTTT CGCTTACGCTATCTTGACAAC AGTATT 
LTVIEGAPLPFAYAILTTVF 

250 260 270 280 290 300 

CGATTACGGCAACAGGGTATTCGCCAAATACCCAGAAGACATAGCAGATTATTTCAAGCA 
DYGNRVFAKYPEDIADYFKQ 

310 320 330 340 350 360 

GACATTT C CTGAGGGGTACTTCTGGGAACGAAGCATGAC ATACGAAGACCAGGGCATTTG 
TFPEGYFWERSMTYEDQGIC 

370 380 390 400 410 420 

CATCGCCACAAACGACATAACAATGATGAAAGGCGTCGACGACTGTTTTGTCTATAAAAT 
IATNDI TMMKGVDDCFVYKI 

430 440 450 460 470 480 

TCGATTTGATGGTGTGAACTTTCCTGCCAATGGTCCAGTTATGCAGAGGAAGACGCTGAA 
RFD GVN F PAN G P VM Q RKTL K 

490 500 510 520 530 540 

ATGGGAGCCATCCACTGAGAAAATGTATGCGCGTGATGGAGTGCTGAAGGGTGATGTTAA 
WE P S T E KMYARD GVL KG DV N 

550 560 570 580 590 600 

CATGGCTCTGTTGCTTGAAGGAGGTGGCCATTACCGATGTGACTTCAAAACTACTTACAG 
MALLLEGGGHYRCDFKTTYR 

610 620 63 0 64 0 650 660 

AGCTAAGAAGGTTGTCCAGTTGCCAGACTATCATTTTGTGGACCATCGCATTGAGATTGT 
AKKVVQLPDYHFVDHRIEIV 

670 68 0 690 700 710 72 0 

GAGCCACGACAAAGATTACAACAAGGTTAAGCTGTATGAGCATGCCGAAGCTCATTCTGG 
SHDKDYNKVKLYEHAEAHSG 

730 740 750 760 770 780 

GCTGCCGAGGCAGGCCAAGTAAAGGCTTAATGAAAAGCCAAGACGACAACAAGGAGAAAC 
L P R Q A K * 

790 800 810 82 0 830 84 0 

AAAGTATTTTTTTTGTTAAATTTCAAGGCATTTACTCGGAATTAGTATTTGATACTTTCG 

850 860 870 880 890 900 

ATTCAAGGATTTGTTTCGGGACTTGTTAGAGACCAGCTCTAGAGTTGTATTTTGTGAAAA 

910 

AAAGATAGTTTCC 3 ' 
(SEQ ID NOS: 25 & 26) 
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FIG. 21 

Green fluorescent protein homolog from Montastraea annularis mannFP (AY037766) 

10 20 30 40 50 60 

5 ' TGGTTAACGCAGAGTCGCGGGGGGTTCCTGGCTAATAATTGATTCTATTTTGGGTGTGAC 
70 80 90 100 110 120 

ATTCAGGTTTAAAGCAGCATCCTCAGTGCTGAGGTCTCATTCACCCTGGTGATTTGGAAG 
130 140 150 160 170 180 

AGAGCAGATCGAGAACACCAAGAGCTGTATTACGCTAAAATCTTACTTGCCTCTACCACC 
190 200 210 220 230 240 

ATGAGTATGATTAAACCAGAAATGAAGATCAAGATGCGTATGGACGGTGCTGTAAACGGG 
MSMIKPEMKI KMRMDGAVNG 

250 260 270 280 290 300 

CACAAGTTCGTGATTACAGGGGAAGGAAGCGGCGAGCCTTTCGAGGGAAAACAGACTATG 
HKFVITGEGSGEPFEGKQTM 

310 320 330 340 350 360 

AACCTGACAGTCATAGACGGCGGACCTCTGCCTTTCGCTTTCGACATCTTGACAACAGCA 
NLTVIDGGPLPFAFDILTTA 

3 70 380 390 400 410 42 0 

TTCGATTACGGCAMCAGGGTATTCGC CAAATAC CCAGAAGACAT CC CAGACTAT TT C AAG 
FDYGXRVFAKYP EDI PDYFK 

430 440 450 460 470 480 

CAGTCGTTTCCTGAGGGGTTTTCTTGGGAACGAAGCATGACTTACGAAGACGGGGGCATT 
QSFPEGFSWERSMTYEDGGI 

490 500 510 520 530 540 

TGCATCGCCACAAATGACATAAAAATGGAAGGCGACTGCTTTTCCTATGAAATTCGATTT 
CIATNDI KMEGDCFSYEIRF 

550 560 570 580 590 600 

GATGGGGTGAACTTTCCTGCCAATAGTCCAGTTATGCAGAAGAAGACCGTGAAATGGGAG 
DGVNFPANS PVMQKKTVKWE 

610 62 0 630 64 0 650 660 

CCATGCACTGRGGAAATGT ATGTG CGTGATGGAGT GCTT AAAGGTGGT CTTAAC ATGGCT 
PCTXEMYVRDGVLKGGLNMA 

670 680 690 700 710 720 

CTGTTGCTTGAAGGAGGTGGCCATTTCCGATGTGACTTGAAAACTACTTACAAAGCTAAG 
LLLEGGGHFRCDLKTTYKAK 

730 740 750 760 770 780 

AAGGTTGT C C AGATGCCAGACT AT CACTTTGTGAATCAC CGACTTGAGAT AACATGGCAT 
KVVQMPD YHFVNHRLE ITWH 

790 800 810 82 0 830 84 0 

GACGAGGATTACAACAATGTTAAGCTGTCTGAGCATGCAGAAGCTCATTCTGGACTGCCA 
DEDYNNVKLS EHAEAHSGLP 

850 860 870 880 890 900 

AGGCAGGCCAAATAAAGGCTTGACGAAAAGCCAAAACGGCAAAGAGTACAAGAAAGTATA 
R Q A K * 

910 920 930 940 950 960 

TATAAATGTATATTTTTCAACTGAAAGGCATTCCACTCGGAATTAGTATTTGATACTTTC 
970 980 990 1000 1010 102 0 

AATTCAAGGATTTATTTTGGGATTTGCTAGCCACTAGCTTTATTGTTAAATTAAGTTAAA 
1030 1040 1050 1060 1070 1080 

GACGGTTTAGCATTTTTTCGGTATTACAACATAGGCACAGACGTCTTAACCCCAGTAGTG 

1090 1100 1110 1120 1130 

GTCAGGTACAAGTAAGAAAACTTTGGTGAGAATAGACTTGTAGTCGAAAAAAA 3 ' 

(SEQ ID NOS:27 & 28) 
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